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(54) Title: GAS GENERATOR COMPOSITION 

(57) Abstract: A heat-treated oxidizing agent for gas generator compositions which is obtained by mixing ammonium nitrate with 
an inorganic compound having as a component at least one atom of one or more elements selected from the group consisting of 
copper, iron, nickel, zinc, cobalt, manganese, and titanium and heating the mixture; and a gas generator composition containing the 
oxidizing agent. The gas generator composition, which contains ammonium nitrate, can be safely produced, does not change in 
density with phase transition, and has sufficient combustibility. 
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5 ^mmf 
10 nmmm 

f^mmBmizmiK:^m^'Drcm^. ^mcomu. m&:ff:^^m^'r^r^^\z. m 

20 -So 

mzm\^f^^7.^&mmk\-i^^ rn^mm^ w^-nT.^^wmm^z-mbhxi 
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^U^t bT> wo 2000/18704 (fliKCfe, EP0405272, DE 
5 3642850, US507163 OfJiE) mMr>'E:=.^AtM^±m 

2NH4NO3+ Cu(0H)2 ECuCNHa)^]'^ • (mf) , + 2H2O 

20 ^Tc. US6224697 -^U S6143102, US6132538, US 

6103030> US6039820, US5592812, US567393 
5, US572569 dUEizU. tuSB(Dd;D/^£it?^^l^J; DtS^^^b^tlfcSg 

mr>=e-^A\zm^m-r^^mry^>^^^m^^rc:ff7.^^Mm.mmm^m 
^tiTVi^o mz. US610303 oxummi^r>5.>m(u)(D^^um^ 

=^i^>f3ia(D^3f^'^^i^m^mm^hmBizm3^'^t>'^^tix^r^mn^m^^^ 
zit. ^r^}tmm^^^nmmzm^^^^ttmm(D%(Dx^y). mmtii:»7.m 
^Mm.}^m^msY'r^±x\ mp^}^^^B^^zmMvt>^%(Dtm>^^^^rc\^\ 

2 



wo 02/085817 



PCT/JP02/03881 



m^mtVT. mmry^^^-^yj^t. cu. Fe. ni. zn. co. un'Rzs 
10 ^jj^-r^izm-Dfc^cDx^^^o 

(1) mi^ry^e-^At. Cu. Fe> NI^ Zn. Co> MnmSTii)^ 
^mWctlr^ (1) l;rt5«(D^msmit:^Jo 

20 (3) t&tHJoMa:^^\ 1 2 O'C/^^S 1 6 0 "C^T^M^fc^^/^T, S^f^l^ 

-hjpMsi^n^ ztizj^v) fx^bn^ <h ^wwit't^ ( 1) ^fcji ( 2 ) 

(4) SfflB5^mT>^::i':7AS:rXiia^t:'&#>® 5 0 10 0 u 

mWCfX^ ^Z.t.^WWLtt^ (1) (3) (^V^-rm^— 3^(cfBm 
25 ©i^M^sm^fb^Jo 

mHmm}^^f3i^m^^M^tn^im&.±x:^^ (d (4) 

(6) MfBMmb'&W^\ ±^S'lfflmilTab^;i<h^#m^-r^ (1) (5) 
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(a) mwry'E^ioA 3o~9 5m«% 

(b) ^'ft^^t; 5~7 0a«% 

(1) (6) (Di^^m^-mizmm.(Dmmmm<hMo 

(a) 5imT>tn'^A 40~9 5S«% 

( b ) mM'^^mmm 5 ~ e o mm% 

(1) /&^e> (6) ©i.i-rn/&^-':^icfB«©f^msi?{t:^Jo 

m^t^m^m^^^^ii^mmii'r^ (d d^e> (6) m^rn-^^-miz 

Mm^bi^J® (1) ij^^ (9) ©v^-rm>-3lJcfB«© 

(11) mm^^mmm^h^mmp^^^. mmryE-^i^tcDU^-^^t. mm 

^^t^mwLhT^ (10) izmm<D:»xm^Mu^^o 

(12) tutB#s^«'ft:'&«m^\ y^h^'/-jvm'SLWr=iz^>mmm^ 

0) ^Tcfs (11) iz$^m(D:ffxm^nm^mo 

2m^±x'$>^ (10) xtt (11) fctB«©:^fx^^^m^tio 
(14) MfB#s^^Mb'&%my?>^\ 5-T$y5"h^ ^ t 
^mwctr^ (10) (11) izmm(D:ffx^mmm'^o 
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(15) i^T<D^:^&6!>fc£< t'fe"^^. 

(a) 5-T^/-7^b9y-;i/ 

(b) mmr>^::^^A 

(c) m.m-\mmm 

K^. _htH (b) t. (c) mnmmm-^nxv^^z.h^mmh^^iST. 

(16) &rf(D}^^^'J>tSi< 

(a) 5 -y^y-T-h^^/— ;i/ 

(b) 5gmT>^n'>A 

(c) mmmmmm 

K-D. ±m (h) h u) mnmrnm-^n. ^st. (a) tyK^m^. 

(17) &rf(Dm^^^mmit'V'j^u<th-^^. 

(a) 5-T^y^h-^^/-;v io~4oa«% 

(b) a^T>tn'^A 3 0~7 0fi«% 

(c) mmmmm 5~4os«% 

K^. ±m (b) i (c) ;O^^Jp^M$nxVi^;r:<h^#m^-r^:^^x 

(18) ^T(Di^^^^mmitX{}^f3:< th^^. 

(a) 5 -T^y-xb^y— ;i/ io~4oa«% 

(b) 5gmT>^n'^A 3 0~7 0a«% 

(c) ±t»tt5^mil 5~4 0fi«% 

M.^. ±m (b) ^: (c) i^tip^^s^n, -^BiZ. (a) (b) JttX (c) 

(19) wm=:-'AMmmmti^. 9 o'C/^^s i 2 o'csT^Ms^^feVix, 10^ 
• m^JiMmimm-^n^^hiz^Dfft>n^^^^^WLii-r^ (le) ^ 

fcfi (18) izmm<D:ff7.m^mm.]^mo 

(2 0) OT®^^^ii>7S:< it)^^. 
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(a) "rh^V—jym 

(b) mmr>^:=:^A 

( c ) c u ^mf^mmt-r^mm^t^^ 

K-o. ±m (a) (b) (c) f^^T^^m-^m. tk^jpa-t. mmm 

(2 1) &.T<D^^^'J>f3i< th^^. 

(a) 5-T$y^h^!/-;i/ 

(b) mmrye-oA 

(c) :^S'ffflmil 

JisB (a) (b) (c) ^ffe^y-^^S-a-m. tK^JPA-T. MB 

(2 2) OT©^^^^m«i:bTii>/^c£< ife"^^> 

(a) 5 -y$y5=-h^y— ;P io~4oa»% 

(b) 5^i^T>^n>>A 3 0~7 0m«% 

( c ) mMm^mm 5 ~ 4 o m»% 

K-o. ±S5 (a) (b) ^^ZS (c) ^^^S-erlt. yK^iu^X. MM 
(2 3) OT®^^^#S«itTii>;^c(:<<hfe#^> 

(a) 5-r^y^h^'/—)i io~4om»% 

(b) 5^mT>^n>^A 3 0~7 0a«% 

( c ) iisttsg^ii 5 ~ 4 0 m« % 

±WB (a) (b) (c) m^^M^m. ^Sic, (a) (b) 

islxs (c) m^±m\zMvxi--2 omm%(D7Kt:i]u^. Dummm-^n 
x\,^^^t^mm.t'r^is:^mmm^mo 

(2 4) MfB»ma/0^\ 1 2 ot:/^^s> 1 6 o°c^x(Dumizm^x. 5mm&. 
±mmmm-^n^z.ii\z^r)nt^ti^;z^:&s^WLtT^ (2 o^^e, (2 

(2 5) sfb^m> m^tmm^ rm^t^^. ^jv^. ^v-. t;^^:^-. 
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n^rc^t2m&.±^^ti^t^s^WLt'r^ (lo) -^^^ (24) ©v^t 

(2 6) -^i^iz. i/^Mb-a-^f. ^r:ffA. :!j^UHn;i/T;i/3-;K 

5 -Sffi^jcDMf^n^ iffiS7c(12Si^;C_h^^?:rc,^i§#m<h-r'5 (10) 

e. (2 5) (Z^v^rm^— ^{ciBm<^:«fx^^^m^#ro 
(2 7) (1 0) (2 6) \z$m(D'^x^^Mm.mm. ^tcu (d to^s o) 

10 , izm't^o 

:^mm(Dmmmm^m^t. mmr>^=^OAt. cu. Fe, Ni, zn, c 
mmmmimt'r^r^i?)izmmr>^:=^^Aizm^^t>^n^mmm^mtv 

20 T«> ^^(::#feb-5^Cu, Fe. Ni, Zn. Co. Mn:S:t;T i C>J^^ 
25 mm^h-^mt. Cu, Fe, Ni> Zn, Co, Mn^tKT i © 

mmm.. ymim. mim. mm'&.mmMmsmM^mmm.^ 
^•f3i^mib-^^mun^in'^r^\t2m&.±.i}W^v<. cu, comsFeom. 
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Fe. Ni, Zn. Co. Mn3S5:tJ?T i ©Sgm^S. m.&^mmm.Rnm.^mmm 
5 u, F e. N i . Z n, C o. Un:Bi.m i (DmMmHW:-^^^f^^mf}^^mi^ 

tz.^x. :^mm(Dmmmmimti^^'rmitij}t. mmTtmti^x^^n^m 
mm^\zum^^^(Dx$>^. ^7.m^Mmj^m(Dmmz^r)^\:^^u20^c 
02(Dmm^m^-t:^h(Dx$>^^\ :»x^^mmmmiz^n^mihmtvx}t. 

15 Mmmx)(Dmmm^m-fy^0^\^^u^. mm]^^^zM-r^mmm^m'j>-^^t^z.t-fyt 
x^ ^r^i^ttf ^h^^o mtc. mMmm<m%mm\z^^xN 2^H^of3i^^mm 
b> :ff7.mmMm.i^^<Dh-^jV(D^^xm^miz:k^<m-¥-r^f)^. mm^dc^ 
N^^H^om^mfj^^^^^u^. :»7.m^Mm.^mizBmumihMt.i^^^^o 
:$^mm<Dmmmmim\ummih^m^m\^^^h(Dx^^t)^. ^<Dmmih^m^m 

20 ^t^^mm^it. ^^rc<:ff::^m^m\zm-^T^^t-^^f^<. tt^x-DX-T.^y^ 

25 [CuCNHa)^]''^ • (N03-)2 (r>^^fmW-^W^^'t^\Ym^^ViZm^\^XU-^^-^^ 

«^?^^<^;^!!6<D{t:#M^»(D 5 0 J;D$f ^±3 o %OT©t^a<t: 

8 



wo 02/085817 



PCT/JP02/03881 



M^i^mizu. 1 2 ot::^^?, 1 6 ox:^'V(Dm.m\z:^\^^x-mmmm't^mm^'^»^ 
vi^^o Mmmm\z>^-^f^n^mm\t. isDmmmMm\zitmvxm<f3i^7tf^. i 

rcLmj^\^<t^^^o ^fc. mj^f)^! Q ox:^mx^^t)rj:M.miz^^^T\t. mm 
10 r>'t:=.^M,-^mMvxv^^rctt>izii?'^v<:^}^\ mmvrcm^izit. 
^^mf^m^zm.tf^'DxmitT^rci?). m(Dmw^(Dx.mm^^-^^^<. ^tc. 
mmzm<t-^'it^\zvx%mmf3ij:ntit>z-mtfj:^o ^fe. mx\-£. :$^mmiz^ 

15 ^'X. MM^m(Dfm.mm\^o :^%m\z^\'f^timMmumM.xu. mm 
20 mwi^m. mm.\z%^^-m. wb. 5^raj!^±. A%m^]>mx%^. 
25 iz-^^:^^^mmiiiim<t;:?>o 

2 0 0 MmOT>OWab<, -^^izm^VK^tl 0 0 um^TX^^^o 2 0 0 u 

m^tm^^m-^iz}^. iMmtmn7!)mr-r^^x(Dmmif}^^Mzt)^f}^^:^^ti-!ffi;^ 
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^t\z.i:K)iS7.m^MMmz'r^^tmx^^o ^r^^om. ±m<Dj;^o:^m 
mmm^tmcom^z. :^7.m±m^miz^^^xVFmx^^mim^-^6izmmT^ 
^ttitx^. z.(D^o t^mihM L b xmmx hu>^^At^ ^<D^mmmMr^ e 
10 i^mi^x^^o ^fc. i^i'mz^Dx^mmMM^mi^^^^thx^^o 

mz. :$immiz:^v^xm^^^^^mmm<h^mmmiz'::>^^xm^^o :$:^miz 
cfe v^xm^^ t vxm e> ti^-^mmmmit^mim^t. mm^mxjz: <m^^ 
^nx\^>^^o:)x$>nu^^'tri(D%(Dhmmx^^-fyK &^h<\-^. ^rz^vy 

w^\^<\-t. "rVy '/-)vm'ms^r:=^^jymMm-^ ^u^m^^ sffn§ 1 a 

j^^y--jy. Y^)y^j ffyz:.-yymw^. hU t F^i^y hUTv^. tir^ 
k^;/h, y'/-JiJ)Vi^yy^Y. E^Uy. ;^7;i'#t: F^>?h\ ;^7;i/4^h h^>? 

25 '^A^^>-T:^5 F\ hvy^/^^y:^z^y. ex (vvT>vr5 f) 
4^, 5 -y^/y^h^'Z-jpcDmrni^m^m^f^ c <i:;^t-t?#§o 

F^y-;K b5=-F^y-;V^M*i, }dv^h'y'/—JV<Dyy=e:=-^J^m.. :=^Fn 
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5 mmitu^jviz^i^^x^mim^^M^-r^tm^K. z.(D^oTi:^mitmm^ 
izmm-r^ t iz-^fsi-^^^o 

10 rj:%(Dtvx\-±. 5-r^j^h^'/-jvf}mw^ri^o 

^m^hmm^t. 1 m^mmx. mrciU2m&.±^m^vxm^^^^t-^^x^^. 

•^^\z. mnmizm^mm^mz.'^fsii.^^^tii^mmmmit^mmntmm 

15 ^m^\:.-^m^m'^mm^(D^m^mp4(Dmmmmmzj(-i.i o%&.±. cto^ 
m^zJits o%u±. -^^izmmzu? 5%}^±\z^\^^x. ^mitmncD^^m^^ 

fcm-^mm. :$:mM(Dmmmm-ihM<Dm^^m±mizmm-t^ ^ t:^t-^^^^o 
•^B\z:$imm\z^^^x. ^man. Wiz. s-r^/^h^v-jp^mm-r 

20 mmmtmfiT^r^i^. ot> rr^mnmmmhmT) ^ff^z.tXs mmmmf)^ 

m<. mmmzmnrc:^^xm^M%mm^n^ztt)tiiiM^o =im\immm\t. 

{p^mz.v. ^n&.±\tmmm'p^Mz.-^f3:<f3i^^xff^\t^<. mmmmo) 

25 F^T^^o =.'AmmMm\t. ikmm.f^mx:^^r:i^. mMriz&mmu^'r^^ 
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i}m^l^<^ 5 0 %^i^m.^mf)^l 0~5 0 MmT^§t)(Z)^±$e.fc$f^bV^o 

n e. ^ 1 m^m&x ^rc}±2 msxji^mm v xmijum tvxm^^^^^ f}^x # § o 
15 :^mm\z:^^^xm^^^^tf)tx^^:^^^mfm\tvx. m^umtmm. ^ 

U<t^o. 5~5a«%Tafe§o ^:n<i:DiI>7'j:V^J©'&l;it^. miP^J©^^:d^+^ 
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}tm.&immm^m ^ ^ . ^mm^m^t-^M^M ^vxus - r ^ y ^ h 

10 mmmmi^x^^Mmmmm^mit s -r^y^h^v-jit^<Dmmmiz)^ 
uxmm'^n^mm\h^m'^iy:ffx^^nm^mt:^%^f)^. mmmmimt s 

y 5" h^v-}Vhmi\im^(Dm^m\z7K^uu^uummm (^-Auummm) 

^'/-jv^^cDmrnmizmcxmia-^n^muMo^^mzMiyx i ~2 omm% 

15 fflVi^^li:;^>W*bVi„ 

^Tc. »^V\^^^j^^(DmmmtlyX\-t. S-T^/T^h^y-;!//?*^! 0—4 

20 m:^f)^^(D^^mx^m-^n^z.t>^^-r^(DX}-±f3i\^^o 

T^it&n^T#fe(D-efeD, :ff7.m&m}^^iivx(D^m^mt^t>r^\^^mm 
^numm^. 0. 5^5mm%hfsi^^^\z-ir^(Df)m'^\^^^ 

h%x^^o zzx^^^mmmh\t. wmmtmMmtm^m,m(Dm9smii. 
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a5D> mmm'i^(Dmm.^^M>\zn^^ti)tx^^. 
mmftB^m^trn'M. mmr>'e:=.^A(Dmj^u'r(Dummiz^^^xmm-^n^o 
10 i2ox:f}^^iQ ox:^x(Dum\z:^^^xmmmm'r^^m7i)m^ 

Mmmiz>^-^f^ti?>mm}:i. DmmmumizitmvxmKys^^H}^. i 

Tcm'f^vKt^i^^o ^fc> wu^^^i 6 ox:^m^^^oUM.mizm^x}t. mm 

15 'A\z.:^mm(D:»xm^Mm.mm(Dm7t:^mm^mmr^o^^mmm^\:^m. 

mmmmimrj:^<D^m^^. vmm^m. ^rcit^-ji^Mz^^xm^r^. 
u^vfci^ s nrzim^^mm&m. ^ § mim^z ^ -d x^xm^Mf^mi^^^n 

m^nx. z.(Dm. ioox:mWi(DMm.xnimnm^n^tmmfs: 
20 mmm^Mo z.n^nmv. '^7.m^Mf^mi¥tvx%^v\ ^rc. m^o 

mm^^o^^miavf^mmiz^ri.i^i.iiivmmhxhjf^^Ki^^-rtKDm'^'h. 
:^*x^^^MM^. 1 0 ox:mWi<DMmxmm^m-^'ii^^ii\z^'DX. m.mf3i 

muozL^^tm^Wit. ±M(Dmm.-^mm\zm^x\%. mmmm.\zmir 
25 ^Mmnmmmsj^m.^^(DMmmm<D\^^^nf}-^. '^rcmx-:)j\z^\^^xnt)ti^o 
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^m-^iz-Dv^xmrn-r^o ^h^v—jvm. 5^mT>^:i'>A. cu&«^gm 

5^^T>^:ri'^A 5 5. 5 fi«gP ( 5 0 1 S um) RtKMMb 

^miiL'xmmmmm i s . 5 ( 5 0 x^i^-Mn^m^ 5 Aim) ^th«L. 
m.'m^i 2 nmhVTco ^tiiz. ^^m^m^\:.'^mmtvx5-T^/y^h 

;V : 2 4 . 0 m»g|5 ( 5 0 1 5 m m) . ^ ^'^fl^^ 

'^aJcJ^D^g'&bfeo ^k\z. Z.(DU'^m^mz%^^X. 8MS%©7K^i^«b7a: 

1. 5mm, (D-^mm^7.^^mmm(D^n-^%tz.. 

^(Omn^ 12 0 °Q,X 10 0 ^ra©WmS^®^> SitJ^^- 40'Ci:107t:^20 
25 0+f--r^;WT-5^W^mfc#^b> ^^MS&^>l:^>hMSffl:iJ;Dil!l^b:^c 

^liM2 

mmT>^n'j7 A 5 5.5 ( 5 0 % Wfe^^J^^* 1 3 Mm) ^XSWm:. 

h \^x^m&^mm i s . 5 m.mw> ( 5 0 %¥±^iiL^#/^^^ 5 w m) &gt»b, 
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5 mmm 3 

^"mt^wfi 1 5 m) , mmr y^-^A 55.5 mmn ( 5 ox^i^w^m. 

[Jim). mM\^mmm is. 5 mm.w> ( 5 0 x^mm-f-^f)^ 5 /z m) . 
n^. ^ ^j^mn t l x^mih^m 2 . 0 (50% ^^i^w^f-wfi 3 m) ^ 

^J^UT> ^©m. 1 1 0°CT=1 SBtPslM^^^ii-, !t^5mm> 5 
15 ilO^^J^l 2 O'CTl 0 O^rsl^ilt^lSm. ]S:t>*-4 OTCi:! 0 7'C^2 0 

0 ^ ;i/fT -5 wmmuM, b . ^^Jsfs ^ ^ > t^ > h M^fi- \z.^'om'^\^ rc 

20 ^mWa^b'&<^^!^^5><hLT5-T5/^h^\/-;V : 2 6. 5a»g|5(5 0% 

1 5 Mm), mmtl U 'j7ATte^^'fb$nfc5gmT>^-':7A 7 2 . 
5 fi»B^ ( 5 0 X^mML^m-^^ 13 mm). ^2:ZS7. ^ ^^^M t. LTzimYt;^* 

2. os«s (5 Qx^n'^^f^wfi^ iLm) •^vmu-^m\z.^X)m%\^T^o 

^5Pl^^i^^-ti-> MS mm, i^^l. 5 mm, (O-^ X%^mmmn(omA^% 

Zi(D^M=^ 12 0 "CT 10 0 BtPBl(D»^|^^, 40t:<hl07'C^20 
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mmryeziryAs 5. 5M«% (5 o%^^m'&^m^n sum) :^zsMmit 



1^ 



MMM 1 lO.Skgf lO.Skgf 

lO.lkgf 9.8kgf 

mmm 3 mmm ii.skgf ii.skgf 

U.^^: lO.Skgf lO.Gkgf 

itmm 1 umm lo.skgf lo.skgf 

mm mti^. —um, 



DTA-TGM^M:^ 

Jt»!l2 6 ox:. 1 3 ot:-rMtf— S;^, loot^yO^ci? 
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10 \^^iti^M2x\t. 6o'c> 1 s oxzH^T&<DWLmmz:^\,>x. mmtizmm-r^t 
mm'^ti^mM}d-^f)mnxi^^^o i o ot:/6^e> i ? ox:(Dummxm 

15 <h/&^'*i^$n^o 
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m ^ (D ^ m 

1. mmT>'e::i^2^t. Cu, Fe. Ni, Zn, Co. M n JtOT i ^ei^ e> 75: 

5. mtmmit^mf)^. mmm. mmm.. mmm. ym^m. mim. mm^^ 
15 •^^&4m(Di^'tmf}-^-miz$m(Dmmmmimo 

(a) 5^mT>^n':7A 3 0~9 5a»% 

20 (h) mm^t-^m 5~7oa«% 

(a) 5g^T>^n'^A 4 0~9 5S»% 
25 (b) i^S'MmSI 5~6 0a»% 

•r$.^ffi5t<©mia^ 1 Jiy^^ 6 6 m(D\^^^n-fy-^-'mizmM.(Dmmmm^m\o 
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10. ^^mmmit^mmmtmim\^^^'r^:ff7.m^mtmm'v^'DX. m 

10 13. mm-^^mmm^h^mmmf)^. r5.y^h^v 

15 14. mm^^mmm^h^mmm^. s-r^y^rh^ :i ^ § 

(a) 5-T^y-7"h^y-;v 

(b) 5^mT>^:i'^7A 

20 (c) mMmmmm 

K-D. ±m (b) <h (c) mmmm-^nx\y^^^h^^WLh-r^:»x^^Mm. 

16. £AT©^^:$^§i!>?5:<i%)#^> 
(a) 5-rS./v=-h^V-)V 
25 (b) 5gMT>^n'j7A 

(c) mm^mmm 

K-TD. ±m (b) t (c) j&^^jp^Ma^n. (a) ^7K^m^. —Aiam 
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(a) 5 -T^yT-b-^y-;!/ 10~40M»% 

(b) mWtr>=e:=.^A 3 0~7 0SM% 

(c) mm^mmm 5~4os«% 

K^. _biB cb) t (c) m\\mMm-^nx\,^^^t^s^m^T^:^^7.m&\m. 

5 

(a) 5-rs.y^h^'/—JV io~4oa*% 

(b) mm:T>'e::zryA 3 0~7 0a»% 

(c) mmm^m 5~4oa«% 

10 K-o. ±m (b) t (c) mmmm-^ti. $s>}c. (a) (b) j^n (c) 

15 1 8 mmm.(i^-^7.^^mmm. 

20. £ATO^:9'^iI>/^< 

(a) ^b^v-;i/m 

(b) 5^^T>^n>^A 

( c ) C u ^Si^-^tf 

20 _b|B (a) (b) (c) ^^^-^^i^a-^. 7jc&jjP;lT. iPf^MS^nT 

21. OT©^ife:$i^§i>7S:<<hfe#^. 

(a) 5-T^yT-h^y--;v 

(b) 5gmT>^r:>^A 
25 , (c) 

_htB (a) (b) (c) 7jc^JP;^T, SPMS^tlT 

2 2. OT©^K^>§#a«J;bTiJ>75;<i:fe-g'^, 

(a) 5 -T$y7=-h^y'— ;i/ io~4oa»% 
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(b) mmT>=E:=.^A 3 0~7 0M«% 

( c ) mmm^mm 5 ~ 4 o m&% 

R-D. JtIB (a) (b) ^^ZS (c) m^>§:m^Wi. yi^^M^X. inmmm-^tlX 

5 2 3. wrf(Dm^^^mmitx{}>rj: < t 

(a) 5-7S,J^h^'/—)V 10~4 0a«% 

(b) mmrye-^^ 3o~7oa«% 

( c ) mmmmm 5 ~ 4 0 a» % 

K^. _htB (a) (b) ^^XS (c) li^^^m^Wi. ^^\z. (a) (b) RZS (c) 

2 4. tf|t3MMJi;^^\ 1 2 O'C/??^^ 1 6 0°C^X<DUmz:^\,^X. 5mm&.± 

15 2 5. Sft:^^. ^fb^im. -mfbsm. ^u-. r;p$:^. 

t^n^ ia^fctt2m-t^"3-tf;ii^#mi:-r^»5i^©^Hmi 0JS5j'^e.2 5 

2 7. I»^©IIH^ 1 0 e. 2 6 3S}ciBm©:^f X^^^M^ti, SfeJW^® 
25 W^^#f&)m^Sffl ©:«^X^^§go 
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